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(57) ABSTRACT

A microelectronic package assembly comprises a lead frame
having a holding bar (16) and a microelectronic package (14).
The microelectronic package (14) comprises a package body
(22) and a connecting element (24) for connecting the pack-
age body (22) to the holding bar (16) of the lead frame (12).
The connecting element (24) extends from an outer surface
(26) of the package body (22) and 1s engaged with an ending

part (28) of the holding bar (16).

6 Claims, 1 Drawing Sheet
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MICROELECTRONIC PACKAGE ASSEMBLY,
METHOD FOR DISCONNECTING A
MICROELECTRONIC PACKAGE

FIELD OF THE INVENTION

The mvention refers to a microelectronic package assem-
bly.

Further, the invention relates to a method for disconnecting,
a microelectronic package from a lead frame.

Furthermore, the invention relates to a method for manu-
facturing such a microelectronic package assembly.

BACKGROUND OF THE INVENTION

A microelectronic package assembly, a method for discon-
necting a microelectronic package from a lead frame, and a
method for manufacturing a microelectronic package assem-
bly are known from JP 11-330335 A.

Generally, microelectronic package assemblies are manu-
factured during industrial mass production of semiconductor
chips. Such a microelectronic assembly comprises a lead
frame containing a plurality of microelectronic packages.
Each microelectronic package generally comprises a semi-
conductor chip arranged on a substrate, which may be a
structural part of the lead frame mitially, which both are
overmoulded by an encapsulation. The microelectronic pack-
ages are connected to the lead frame via holding bars for
securing the packages against unintentional movements and
via contact leads for electrically connecting the chips of the
microelectronic packages to external electronics. The contact
leads may also be a structural part of the lead frame mitially.
After manufacturing the microelectronic assembly, the elec-
tronics ol the microelectronic packages are tested. For this
purpose, the contact leads are disconnected from the lead
frame 1n a punching step. At the same step also the substrate
holding the semiconductor chip may be fully or partially
disconnected from the lead frame. Subsequently a package
singulation step takes place either at the manufacturer or at
the costumer in order to provide individual microelectronic
packages for further use in electronic devices. During this
singulation step, the holding bars of the lead frame are dis-
connected from the microelectronic packages by e.g. break-
ing the holding bars away from the package body. The most
commonly used singulation process, however, 1s a separate
punching step.

The microelectronic package assembly known from JP
11-330335 A comprises a lead frame and a plurality of encap-
sulated microelectronic packages which are connected to one
another via holding bars. The holding bars are 1nserted into
slits of the package bodies such that the holding bars and the
package bodies are engaged to one another. In order to dis-
connect the packages from the lead frame, the holding bars
are receded from the package body using an engagement
releasing tool comprising a tapered terminal part. During
release, the tapered terminal part 1s moved 1 a direction
perpendicular to a longitudinal axis of the holding bars such
that elastically deformable parts of the holding bars are bent
away from the package and the ending part of the holding bars
are moved 1n a direction reverse to the insertion direction.
Thus, the microelectronic packages are disconnected from
the lead frame.

However, the known methods of disconnecting a micro-
clectronic package may be complex and may lead to a low

yield since damages may occur during the singulation step.

OBJECT AND SUMMARY OF THE INVENTION

It may be an objective of the invention to provide a micro-
clectronic package assembly having a high package density.
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Further, 1t may be an objective of the invention to provide an
improved method for disconnecting a microelectronic pack-
age from a lead frame allowing easily disconnecting the
microelectronic package from the lead frame without damage
of the microelectronic package. Yet further, 1t may be an
objective of the ivention to provide a method for manufac-
turing such a microelectronic package assembly.

In order to achieve the objectives defined above, a micro-
clectronic package assembly, a method for disconnecting a
microelectronic package from a lead frame, and a method for
manufacturing a microelectronic package assembly accord-
ing to the independent claims are provided. Advantageous
embodiments are described 1n the dependent claims.

According to an exemplary aspect of the invention, a
microelectronic package assembly 1s provided, comprising a
lead frame having a holding bar and a microelectronic pack-
age, wherein the microelectronic package comprises a pack-
age body and a connecting element for connecting the pack-
age body to the holding bar of the lead frame, wherein the
connecting element extends from an outer surface of the
package body and i1s engaged with an ending part of the
holding bar.

According to another exemplary aspect of the invention, a
method for disconnecting a microelectronic package from a
lead frame 1s provided, comprising the steps of providing a
microelectronic package assembly according to an exem-
plary aspect of the mvention, and disconnecting the micro-
clectronic package from the holding bar of the lead frame by
disconnecting the connection element of the microelectronic
package from the ending part of the holding bar of the lead
frame.

According to yet another exemplary aspect of the mven-
tion, a method for manufacturing a microelectronic package
assembly 1s provided, comprising the steps of providing a
lead frame comprising a holding bar, providing a microelec-
tronic chip on a substrate adjacent to an ending part of the
holding bar of the lead frame, encapsulating the microelec-
tronic chip and the substrate such that a connecting element 1s
formed at an outer surface of a package body of a microelec-
tronic package which engages with the ending part of the
holding bar.

Descriptively seen, an individual microelectronic package
disconnected from the lead frame of the microelectronic
package assembly comprises a connecting element arranged
at 1ts outer surface. The connecting element 1s designed to
come 1nto engagement with a respective ending part of a
holding bar of the lead frame. After singulation of the micro-
clectronic packages, the connecting element may be at least
partly disconnected from the outer surface of the package
body.

It may be seen as a gist of an exemplary aspect of the
invention that a connection between a package body of a
microelectronic package and a holding bar of a lead frame
may be accomplished by an engagement of a connecting
clement arranged at an outer surface of the package body with
an ending part of the holding bar facing the package body.
Thus, the holding bar may not penetrate 1n or even through the
package body. Thus, a well defined predetermined breaking
point or line may be formed at a connection zone between the
connection element and the ending part of the holding bar,
which connection zone 1s spaced apart from the outer surface
of the package body.

Advantageously, a microelectronic package assembly may
be provided which has a high package density, since the lead
frame may be designed 1n a small and compact way and no
turther space 1s required for e.g. allowing bending the holding
bar away from the lead frame upon disconnecting the package
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from the lead frame. Thus, mass production of microelec-
tronic packages may be highly cost-eflicient, since less
microelectronic package assemblies may be required for pro-
viding a predetermined number of microelectronic packages.

Further, the process of manufacturing the microelectronic
package assembly may be easily performed, since the con-
nection between the connection element and the ending part
of the holding bar may be accomplished during the encapsu-
lation step.

Further, a connection zone between the connecting ele-
ment and the ending part of the holding bar may define a
predetermined breaking point which may be slightly spaced
from the package body. Thus, when disconnecting the micro-
clectronic package from the lead frame the risk of damaging
the package body or encapsulation material may advanta-
geously be reduced, thereby guaranteeing functionality and
high quality of the microelectronic packages despite the mass
production of the microelectronic packages.

Further, singulation of the microelectronic packages may
be easily performed owing to the type of connection between
the microelectronic packages and the holding bars of the lead
frame. Thus, investment and maintenance costs of the singu-
lating tool may advantageously be low since no construc-
tively complex singulating tool 1s required during the singu-
lating step.

Next, further aspects of exemplary embodiments of the
microelectronic package assembly are described. However,
these embodiments also apply for the method for disconnect-
ing a microelectronic package and to the method for manu-
facturing such a microelectronic package assembly.

According to an exemplary embodiment of the microelec-
tronic package assembly, the ending part of the holding bar
comprises a profiled face to enable a removable form-fitting
or positive locking connection respectively engagement. In
particular, the holding bar may be formed as a profiled face.
This measure may advantageously enable a secure connec-
tion between the connection element and the holding bar such
that no damage of the microelectronic package will occur
even during shipping the microelectronic assembly to the
customer etc. The connecting element may be designed 1n
such a way that 1t comprises a respective profile which fits to
the ending part of the holding bar.

According to another exemplary embodiment of the micro-
clectronic package assembly, the connecting element at least
partially surrounds the ending part of the holding bar. In
particular, the connecting element may surround the total
circumierence or half the circumierence of the ending part of
the holding bar. This measure may advantageously improve
the connection between the microelectronic package and the
lead frame as the connection stability between the package
body and the holding bar may be enhanced. Thus, uninten-
tional movement of the package and the lead frame relative to
one another may be avoided.

According to another exemplary embodiment of the micro-
clectronic package assembly, the ending part of the holding
bar comprises a projection which extends towards the con-
necting element. In particular, the projection may be centrally
arranged at the front face of the ending part and may extend
along a longitudinal axis of the holding bar.

According to another exemplary embodiment of the micro-
clectronic package assembly, the ending part of the holding
bar comprises a recess, which 1s shaped in an mmwardly
tapered way. In particular, the recess may be conically shaped
with an axis of the cone being 1dentical to a longitudinal axis
of the holding bar.

These exemplary embodiments of the ending part of the
holding bar may advantageously offer the possibility of a
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particular secure and space-saving connection between the
microelectronic package and the lead frame. In particular,
vertical and/or horizontal movement of the package body and
the holding bar relative to one another may be prevented.

According to another exemplary embodiment of the micro-
clectronic package assembly, the connecting element and an
encapsulation of the microelectronic package are monolithi-
cally designed. In particular, the connecting element and the
encapsulation of the microelectronic package may be made of
the same material. Thereby, the manufacturing process of the
microelectronic package assembly can significantly simpli-
fied, since both the encapsulation and the connecting element
may be made during one production step. Further, the micro-
clectronic package may be manufactured at low costs.

According to another exemplary embodiment of the micro-
clectronic package assembly, the connecting element 1s made
of a plastic or a resin. Such matenals advantageously may
offer a sufficient electrical 1solation and resistivity against
environmental conditions.

According to another exemplary embodiment of the micro-
clectronic package assembly, two holding bars are provided
for each microelectronic package, which are arranged 1n a
diametrically offset way to one another. Thus, each micro-
clectronic package of the microelectronic package assembly
may securely be held in place, thereby reducing any risks of
damages upon unintentional movements of the microelec-
tronic package. In particular, the holding bars may be
arranged at opposite points along the circumierence of the
microelectronic package.

According to another exemplary embodiment of the inven-
tion, 1n the method of disconnecting a microelectronic pack-
age from a lead frame, the disconnecting of the microelec-
tronic package from the holding bar comprises pivoting of the
microelectronic package and the lead frame relative to one
another around an axis of the holding bar. The pivotal axis
may be the longitudinal axis of the holding bar. In particular,
the microelectronic package may be pivoted or twisted
around the axis of the holding bar, whereas the lead frame
may be kept remaining in place.

According to another exemplary embodiment of the mven-
tion, 1n the method of disconnecting the microelectronic
package from the lead frame, the disconnecting of the micro-
clectronic package from the holding bar comprises pivoting
of the microelectronic package and the lead frame relative to
one another around an axis being transverse to the axis of the
holding bar. The pivotal axis may be perpendicular to the axis
of the holding bar. In particular, the lead frame may be pivoted
or bended around the transverse axis, while the microelec-
tronic package remains in place.

In particular, these exemplary disconnecting steps may be
applied simultancously or subsequently. These method
embodiments may result 1n loosening and/or releasing the
holding bar from the connecting element, thereby advanta-
geously offering an easy disconnecting procedure without
damage of the package body.

Summarizing, according to a first exemplary aspect of the
invention, a microelectronic package assembly may be pro-
vided having a lead frame and microelectronic packages. The
microelectronic assembly may comprise a high package den-
sity, wherein the microelectronic packages are easily discon-
nectable from the lead frame. These effects may be achieved
by a special connection between the package body and the
holding bar 1n terms of a further connection element being
arranged at the outer surface of the package body and engag-
ing with an ending part of the holding bar.

Summarizing, according to a second exemplary aspect of
the imnvention, a method for disconnecting a microelectronic
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package from a lead frame 1s provided, wherein the discon-
necting may be performed without damaging the package
body. For this purpose, the ending part of the holding bar and
a connection element arranged at the outer surface of the
package body may define a predetermined breakage point or
line.

Summarizing, according to a third exemplary aspect of the
invention, a method for manufacturing a microelectronic
package assembly may be provided which 1s cost-efficient,
since the connection of the lead frame and the microelec-
tronic packages may be constructively simple. During encap-
sulation of the microelectronic package a further connection
clement may be provided at the outer surface of the package
body which adapts 1ts shape according to a profiled face of a
respective ending part of a holding bar of the lead frame.

The aspects defined above and further aspects of the inven-
tion are apparent from the examples of embodiment to be
described heremnafter and are explained with reference to
these examples of embodiment. It should be noted that fea-
tures described in connection with one exemplary embodi-
ment or exemplary aspect may be combined with other exem-
plary embodiments and other exemplary aspects.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be described 1n more detail hereinafter
with reference to examples of embodiment but to which the
invention 1s not limited.

FIG. 1 schematically 1llustrates a microelectronic package
assembly according to the invention.

FI1G. 2 schematically 1llustrates an enlarged cross sectional
view ol an exemplary embodiment of the microelectronic
package assembly in FIG. 1 taken along the line A-A.

FIG. 3 schematically illustrates a further enlarged cross
sectional view of a further exemplary embodiment of the

microelectronic package assembly 1n FIG. 1 taken along the
line A-A.

DESCRIPTION OF EMBODIMENTS

The 1llustration in the drawing 1s schematically. In different
drawings, similar or identical elements are provided with
similar or 1dentical reference signs.

FIG. 1 schematically shows a plain view of a microelec-
tronic package assembly 10 according to the invention. The
microelectronic package assembly 10 may be manufactured
during a high volume production of microelectronic packages
for electronic devices.

The microelectronic package assembly 10 comprises a
lead frame 12 in the form of a square lattice and a plurality of
microelectronic packages 14. The microelectronic packages
14 are centrally arranged 1n openings of the lead frame 12 and
are attached to the lead frame 12 via holding bars 16 such that
the microelectronic packages 14 are firmly held in place. In
particular, each microelectronic package 14 1s connected to
the lead frame 12 via two holding bars 16 that are arranged at
opposite sides of the microelectronic package 14. Contact
leads 18 are arranged on those sides of the microelectronic
package 14 which are perpendicular to the sides attached to
the holding bars 16. The holding bars 16 and the contact leads
18 are arranged 1n a perpendicular way. The contact leads 18
of the packages 14 are disconnected from the lead frame 12.
The released contacts leads 18 may be electrically connected
during a testing step of testing the electrical functionality of a
semiconductor chip housed inside the microelectronic pack-
age 14.
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FIGS. 2 and 3 schematically 1llustrate an enlarged view of
a connection zone 20 between the microelectronic package
14 and the holding bar 18 of the lead frame 12. The micro-
clectronic package 14 comprises a package body 22, which 1s
typically block-shaped. The package body 22 comprises a
substrate (not referenced) on which a semiconductor chip
(not shown) 1s placed. An encapsulation 1s formed around the
substrate and the semiconductor chip for protecting the chip
against environmental influence. Further, the holding bars 16
comprise an almost rectangular cross section. However, the
holding bars 16 may comprise cross sections of any other
regular, e.g. of circular or elliptic, or irregular forms.

A connection element 24 1s provided at an outer surface 26
ol the package body 22. An ending part 28 of the holding bar
16 engages with the connecting element 24 1n a tongue and
groove like manner respectively 1n such a way that the hold-
ing bar 16 butts against the package body 22 and/or a front
side of the connecting element 24. Therefore, the ending part
28 of the holding element 16 does not penetrate nto the
package body 22. In order to ensure a secure connection
between the package body 20 and the holding bar 16, the
ending part 28 of the holding bar 16 comprises a profiled face.
The connection element 24 comprises a respective profile
such that the connection element 24 and the ending part 28 of
the holding bar 16 fit into one another.

In a first exemplary embodiment shown in FIG. 2, the
ending part 28 of the holding bar 16 1s formed as a profiled
face. A projection 30 1s formed in a central part of a front
surface of the ending part 28 of the holding bar 16 and extends
along a longitudinal axis 32 of the holding bar 16. The con-
nection element 28 1s of a rectangular cross section and com-
prises a recess 34 of a rectangular cross section 1n its central
region. The projection 30 of the ending part 28 of the holding
bar 16 1s recerved 1n the recess 34 of the connection element
24 such that the package body 22 1s secured against vertical
and/or horizontal movement. Thus, the connecting element
24 surrounds the ending part 28 of the holding bar 16 along
the total circumiference of the ending part 28 of the holding
bar 16.

In a second exemplary embodiment shown 1n FIG. 3 the
ending part 28 of the holding bar 16 1s formed as a recess 36
which imnwardly tapers. The connection element 24 1s shaped
as a tip 38 which projects from the outer surtace 26 of the
package body 22. The form of the tip 28 1s adapted to the
shape of the recess 36 of the ending part 28 of the holding bar
16 such that both the tip 38 and the ending part 28 fit to one
another.

The connection element 24 may be made of the same
material as the encapsulation of the package body 22. Pref-
erably, the package body 22 and the connecting element 24
are made of a plastic material or aresin. For instance, the axial
length of the connection element 24 may be 50 um to 100 um.

As the holding bar 16 does not penetrate into the package
body 22, the semiconductor chip placed 1n the package body
22 on the substrate 1s fixed on a further bar (not shown i FIG.
1) but the holding bar 16.

In the following a method for manufacturing the micro-
clectronic package assembly 10 shown 1n FIG. 1 1s described.
First, a lead frame 12 1s provided having holding bars 16 of a
certain length. Semiconductor chips are placed on substrates
cach of which1s disposed on a further bar of the lead frame 12.
The substrates are located adjacent to the ending parts 28 of
the holding bars 16. Next, the semiconductor chips are encap-
sulated 1n such a way that the package bodies 22 are formed
with their outer surfaces 26 directly butting against the pro-
filed front surfaces of the ending parts 28 of the holding bars
16. During the encapsulation step, the encapsulation material
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flows 1nto the profile of the ending parts 28 of the holding bars
16 such that a connecting element 24 1s formed at the outer
surface 26 of the package body 22. Further, a specially
designed tool may be used for creating a defined outline of the
connecting element 24. For instance, the material of the
encapsulation may be radially pressed from outside towards
the ending parts 28 of the holding bars 16.

In the following a method for disconnecting a microelec-
tronic package 14 from a lead frame 12 of the microelectronic
package assembly 10 1s described. This method may be
applied during a singulation step of the microelectronic pack-
age assembly 10. Upon disconnecting, the lead frame 12 1s
bended around an axis 40 perpendicular to the longitudinal
axis 32 of the holding bar 16 and/or perpendicular to a main
surface ol the microelectronic package assembly, e.g. out of
the plane depicted 1n FIG. 2 or FIG. 3, resulting 1n a loosing
and/or breaking of the ending part 28 of the holding bar 16
from the connecting element 24. Alternatively, the microelec-
tronic packages 14 can be twisted around the longitudinal
axis 32 of the holding bar 16 such that the connecting element
24 and the ending part 28 of the holding bar 16 are released
from one another. Both pivotal movements induces a break-
age of the connecting element 24 away from the ending part
28 of the holding bar 16 along a predetermined breaking point
or breaking line at the connection zone defined by the con-
nection element 24 and the ending part 28 of the holding bar
16. Thus, damage of the outer surface 26 of the package body
22 may be suppressed or at least reduced.

Finally, it should be noted that the above-mentioned
embodiments 1llustrate rather than limit the invention, and
that those skilled in the art will be capable of designing many
alternative embodiments without departing from the scope of
the mvention as defined by the appended claims. In the
claims, any reference signs placed 1n parentheses shall not be
construed as limiting the claims. The word “comprising” and
“comprises”, and the like, does not exclude the presence of
clements or steps other than those listed 1n any claim or the
specification as a whole. The singular reference of an element
does not exclude the plural reference of such elements and
vice-versa. In a device claim enumerating several means,
several of these means may be embodied by one and the same
item of solftware or hardware. The mere fact that certain
measures are recited 1n mutually different dependent claims
does not indicate that a combination of these measures cannot
be used to advantage.

The mvention claimed 1s:

1. A microelectronic package assembly, comprising:
a lead frame having a holding bar and

a microelectronic package,
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wherein the microelectronic package comprises a pack-
age body and a connecting element for connecting the
package body to the holding bar of the lead frame;
wherein the connecting element extends from an outer
surtface of the package body and i1s engaged with an
ending part of the holding bar; and
wherein the connecting element and the ending part of
the holding bar are coplanar along a longitudinal axis;
and
wherein the ending part of the holding bar comprises a
recess which 1s shaped 1n an inwardly tapered way.
2. The microelectronic package assembly according to
claim 1, wherein the connecting element and an encapsula-
tion of the microelectronic package are monolithically
designed.
3. The microelectronic package assembly according to
claim 1, wherein the connecting element 1s made of a plastic
Or a resin.

4. The microelectronic package assembly according to
claiam 1, wherein two holding bars are provided for each
microelectronic package, which are arranged in a diametri-
cally offset way to one another.

5. A method for disconnecting a microelectronic package
from a lead frame, the method comprising:

providing a microelectronic package assembly including,

a lead frame having a holding bar and
a microelectronic package,
wherein the microelectronic package comprises a
package body and a connecting element for con-
necting the package body to the holding bar of the
lead frame;
wherein the connecting element extends from an
outer surface of the package body and 1s engaged
with an ending part of the holding bar;
wherein the connecting element and the ending part of
the holding bar are coplanar along a longitudinal
axis;

disconnecting the microelectronic package from the hold-

ing bar of the lead frame by disconnecting the connec-

tion element of the microelectronic package from the

ending part of the holding bar of the lead frame; and

wherein the disconnecting of the microelectronic pack-
age from the holding bar comprises pivoting the
microelectronic package and the lead frame relative to
one another around an axis of the holding bar.

6. The method according to claim 3, wherein the discon-
necting of the microelectronic package from the holding bar
comprises the step of pivoting the microelectronic package
and the lead frame relative to one another around an axis
being transverse to the axis of the holding bar.
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